Intrauterine expression of prothrombin in the sprague-dawley rat.
Thrombin appears to underlie myometrial contractions in response to intrauterine bleeding. In a similar fashion, thrombin generated within the uterus in the absence of active bleeding could also produce contractions. These studies sought to determine whether functionally active prothrombin is expressed in the pregnant and nonpregnant rat uterus. Uteri were obtained from proestrus/estrus and timed-pregnant Sprague-Dawley rats. Western blots were performed using antithrombin antibodies. Immunohistochemical studies were performed using the same antibodies along with the Vector Elite ABC kit. Qualitative reverse transcriptase-polymerase chain reaction studies were performed using rat prothrombin-specific oligonucleotide primers. In vitro uterine contraction studies were performed using Taipan snake venom (an exogenous prothrombinase) and components of the plasma prothrombinase complex (Factors Xa and V) with and without pretreatment with thrombin inhibitors (heparin or hirudin). The Western blots demonstrated prothrombin peptides in myometrial tissue from estrus and pregnant rats. The immunohistochemical studies confirmed prothrombin peptides in both the circular and longitudinal myometrium, along with the endometrium. The reverse transcriptase-polymerase chain reaction studies demonstrated prothrombin mRNA in the endometrium and placenta, but not in the myometrial smooth muscle. The Taipan snake venom stimulated a significant increase in contractions, which were suppressed by pretreatment with heparin and hirudin. The Factor Xa and V complex also significantly stimulated uterine contractions, which were likewise inhibited by hirudin. These studies provide evidence supporting the expression of functionally active prothrombin in the pregnant and nonpregnant rat uterus. Based on the presence of its mRNA, prothrombin appears to be synthesized in the endometrium and placenta; in contrast, the myometrial smooth-muscle cells appear to sequester preformed prothrombin. These results support the hypothesis that intrauterine thrombin could play an autocrine/paracrine role in the regulation of contractile activity.